The curl flux term J ss /P ss approximately plays the role of velocity when the oscillating system moves in the state space [1, 2] . It is natural to expect that shorter period of oscillations accompanied by larger flux. Our results in Fig.4 (B) and (C) of the main text are not incompatible with this prediction. It is because the period is determined by both the flux(velocity) and the loop length of the cycle. In Fig.S1 . we can see that for the original circuit without changing and wirings and the circuits with enhanced specific connection the flux multiplied by period has positive correlations with loop length.
Supplementary Results
The curl flux term J ss /P ss approximately plays the role of velocity when the oscillating system moves in the state space [1, 2] . It is natural to expect that shorter period of oscillations accompanied by larger flux. Our results in Fig.4 (B) and (C) of the main text are not incompatible with this prediction. It is because the period is determined by both the flux(velocity) and the loop length of the cycle. In Fig.S1 . we can see that for the original circuit without changing and wirings and the circuits with enhanced specific connection the flux multiplied by period has positive correlations with loop length.
In the main text, we show the results based on cortical and thalamic activity. To address whether the results are also valid for the other nuclei activities, here we also show corresponding results in the state space of GPi and STN activity in the following figures. We can see that choosing any two nuclei activities for the 2-dimensional state space does not significantly change the theoretical predictions we get.
Entropy production rate
For non-equilibrium neural network dynamics, the driving force can be decomposed into a gradient of the potential and a curl flux force as:F = −D∇U + J SS /P SS . And the entropy production rate can be quantified as:epr = dI(J · D −1 · J)/P . [2] Figure 1: In both original circuit and circuits with enhanced specific connection, the flux multiplied by period has positive correlations with loop length.
